ABSTRACT
INTRODUCTION
Mushrooms produce a wide range of intracellular and extracellular enzymes which are able to cleave various organic matter including wood and side-products of human activities. They have an invaluable role in the natural carbon cycle. Mushrooms are a rich source of bioactive molecules including compounds beneficial for human health.
For centuries, they have been used in natural medicines.
For their growth and functions, fungi acquire the necessary substances by decomposing waste by specific enzymes, e. g. hydrolytic enzymes, cellulases, xylanases and laccases [1, 10] . L a k h a n p a l et al. [4] studied the production of extracellular enzymes (amylase, cellulase, pectinase, protease and lipase) in four varieties of spruce, Morchella angusticeps, Morchella conica, Morchella deliciosa and Morchella esculenta. They found out that in all of the species there were enzymes, but the yellow spruce variety showed a higher amount of enzymes than the black spruce species. None of their samples showed any lipase activity. T h a k u r [8, 9] observed that yellow spruce varieties produced higher concentrations of cellulase, amylase, pectinase and urease than black ones. Similarly, the higher activity of extracellular enzymes (protease, cellulase and amylase) were observed in the fruiting bodies of yellow spruce in comparison to the black spruce. These findings enable one to distinguish yellow and black varieties of spruce. The production of all of the enzymes suggests that Morchella species are ca- The determination of the non-specific proteolytic activity was performed using a casein substrate according to the methodology published by W u et al. [11] , which was adapted to our laboratory conditions. The non-specific activities were determined using water extract, extract with 200 mmol.dm -3 PBS at pH 7.5, and a suspension prepared from 200 mg dried spruce powder and 4 ml of PBS at pH 7.5.
MATERIALS AND METHODS

Spruce (Morchella
The casein substrate was always freshly prepared before its use. One hundred mg of casein was dissolved in 10 ml PBS (pH 7.5). Subsequently, the casein solution was heated at 60 °C for 30 minutes. After cooling, the observed precipitate was centrifuged and the supernatant was used as a substrate. We added 900 µl of casein substrate to 100 µl of sample extract, or trypsin standard, respectively, and after thorough vortex mixing, the reaction mixture was incubated for 15 to 120 minutes at 37 °C. The reaction was terminated by the addition of 1000 µl of 10 % trichloroacetic acid. A precipitate was allowed to form within 30 minutes at room temperature. The reaction mixture was then centrifuged (14 000 rpm) for 5 minutes to separate the formed precipitate and the absorbance of the clear supernatant was measured at a wavelength of 280 nm against a blank sample.
The blank sample was prepared separately for each assay as follows: into the test tube we pipetted first 1000 µl of 10 % trichloroacetic acid and subsequently added all of the reagents which were used at the determination of the non-specific activity of the samples. ( Fig. 1) .
RESULTS AND DISCUSSION
The objective of this study was to investigate the proteolytic activity of a very popular wild growing mushroom
Morchella esculenta that can be collected from March to late summer. Spruce is an economically important mushroom growing on all continents. So far, it has not been possible to domesticate this mushroom [4] . Only mycelium cultivation, rich in biologically active compounds, such as polysaccharides, exhibiting antitumour, antiallergic, antiinflammatory and immunomodulatory effects has been well established [5] . Proteins isolated from spruce fruiting bodies and mycelium show enzymatic activity capable of the degradation of lignin, cellulose and hemicellulose [7] .
Proteins from the mycelium have better properties than plant proteins, so they can serve as their substitution [6] .
Extracts from fruiting bodies of Morchella esculenta exhibited antibacterial activity as well [3] .
Our results showed that the spruce fruiting bodies exhibited protease activity. Casein substrate allowed us to analyse their non-specific proteolytic activity (Table 1 and Fig. 1 ).
The casein substrate allowed us to investigate the nonspecific proteolytic activity of spruce Morchella esculenta.
It was observed that less proteases were extracted into water than into phosphate-buffered saline with pH 7. 
